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Optimizing the germination of Combretum bracteosum (Horchst.) Brandis. seeds will be important if the great 
horticultural potential of this plant is to be rea lised. Germmation tests incorporating conditions applicable to the plants 
natural , coastal habitat were carried out. The mature recalcitrant seeds were left unscarified, or were partly and 
completely scarified. Although not impairing imbibition. the pericarp proved to restrict radicle emergence as excised 
embryos displayed a higher germination rate than did the seeds with the intact pericarp. Temperatures of 25-3o·c 
appeared most suitable for optimal germination, with higher temperatures causing excessive fungal growth and rotting. 
As is common in recalcitrant seeds, stratification caused the loss of seed viability. 
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Introduction 
The Combretaceae in southern Africa comprises eight genera of 
which Combretum is the largest, with 30 species in South Africa. 
Many of these species are used for decorative and medicinal pur-
poses (Hutchings 1996; Jacana 1997). Combretwn bracteosum is 
a scandent shrub which flowers during spring and summer, pro-
ducing many deep orange to scarlet flowers in the form of 
densely packed racemes at branch tips. The stamens and styles 
protrude from the flower giving it a spike-like appearance (Fig-
ure I ). It is different from other Combretum species in that its 
nut-like seed is wi ngless. The seed is coffee-coloured and looks 
like a small walnut. It is covered by a hard pericarp (± I mm 
thick) containing a softer fiberous inner lining (± 3 mm thick) 
which surrounds the embryo. 
The horticultural potential of C. bracteosum will only be real-
ised if its propagation rate can be improved and its size can be 
Figure 1 C. bracteosum in fu ll flower. 
reduced for the smaller garden or pot plant industry. Seed pro-
duction is not always prolific and seed germination has not been 
thoroughly investigated for this species. With Combretum spe-
cies, the number of frui t produced is dramatically reduced if 
excessive dry conditions prevai l during and after flowering. Inhi-
bition of development of fru its already present on the trees is also 
characteristic during droughts (Carr 1988). Only one report was 
found where reference was made to the germination require-
ments of Combrelum species. Carr ( 1988) reported that a number 
of species germinated poorly under Transvaal highveld condi-
tions (altitude 1600 m, severe winters, spring and early summer 
weather unpredictable and summer maximum temperatures 
infrequently exceeding 30°C). 
This investigation aimed to determine the effects of the hard 
pericarp on germ ination as well as conditions most suitable for 
optimal seed germination. Factors such as chilling, leaching, 
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Figure 2 Imbibition and germination rates of excised C. hracteo-
sum embryos. Bars indicate S.E. 
light and temperature were considered as they are most applica-
ble to the natural environmental conditions at low elevations of 
the KwaZulu-Natal and eastern Cape coastal belt - the natural 
habitat of the shrub. 
Materials and Meth ods 
Combretum hracteosum (Horchst.) Brandis. seed were obtained 
from Kirstenbosch National Botanical Gardens (33°59'00"S 
I8°26'00"E). Seeds from the immediate past fruiting season 
(December 1997 - March 1998), were collected directly off the trees 
when mature. Their average moisture content was· 51% and tlieir 
average fresh mass 0.84 g. 
All germination studies were conducted in plastic containers 
(diameter 70 mm; depth 30 mm) on two layers of moist filter paper. 
Dishes were covered with a lid and then placed under the respective 
incubation conditions. Each replicate comprised five seeds. with five 
replicates per treatment. Germination was recorded every second 
day and was considered complete once the radicle was protruding 
about 2 111111 through the covering structures or from the excised 
embryo where appropriate. 
Seed fresh mass was recorded daily in order to fo llow water imbi-
bition. Seeds with an intact pericarp and excised embryos, were 
incubated at ambient temperatures and light conditions. To 
determine the effects of the pericarp on germination, intact and 
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Figure 3 Imbibition and germination rates of intact C. bracteo-
sum seeds. Bars indicate S.E. 
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Figure 4 Germination rate of excised C. bracteosum embryos at 
different temperatures. Bar = LSD = I I. 7 
partly scarified seeds as well as excised embryos were incubated at 
20. 25, 30 and 35°C in the light, or at 25°C in complete darkness 
(germination was recorded under a green 'safe light' at 0.5 Jlmoi.m-
2.s·1). Excised embryos were also imbibed on filter paper moistened 
with an aqueous leachate obtained from the removed pericarps, to 
test for the possible presence of inhibitors. Intact seeds were strati-
fied by incubating them in a moist plastic bag, in complete darkness 
at 4°C, for one and two months respectively. Following stratifica-
tion, seeds were incubated in plastic containers at 25° and 30°C 
respectively. 
Results and Discussion 
Excised embryos imbibed water rapidly under ambient condi-
tions (Figure 2). Within hours of placing the wrinkled embryos 
onto moist filter paper they became fully swollen and com-
menced germination after eight days, reaching I 00% after day 
ten. Water uptake of intact seeds was slower but the results pre-
sented in Figure 3 indicate that the pericarp does not restrict 
imbibition. The presence of the pericarp did, however, reduce the 
rate of germination. After 49 days, 90% germination was 
achieved. 
Temperature did have an effect on the germination of both 
excised embryos (Figure 4), partly scarified (Figure 5) and intact 
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Figure 5 Germination rate of partly scarified C. bracteosum 
seeds at different temperatures. Bar= LSD= 8.9 
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Figure 6 Germination rate of intact C. bracteosum seeds at dif-
ferent temperatures. Bar = LSD= 11 .4. 
seeds (Figure 6). Excised embryos germinated rapidly at 20°, 25° 
and 30°C. A linear rate of germination was recorded at 25°C. 
Thirty-five degrees centigrade was detrimental to germination. 
With the partially scarified seed both 30° and 35°C were detri-
mental to germination (F igure 5). The lower temperatures (20° 
and 25°C) gave best germination. The level reached was how-
ever not 100% as for the excised embryos. When the pericarps 
were completely removed from the partially scarified seeds 
which had not germinated by 47 days of incubation, some 
embryos did germinate. However, most of the embryos that 
remained ungerminated had already rotted. That the presence of 
the pericarp or part thereof does affect germination is further 
emphasized by the results presented in Figure 6. With an intact 
pericarp, germination was much lower reaching about 50% after 
25 days. The detrimental effect of 35°C was most pronounced 
with the intact seeds, which all rotted. The lowest temperature 
(20°C) was also less efficient with non-scarified seeds. It is clear 
that complete scarification and incubation at 20-25°C should 
give good germination. At higher temperatures the seeds and 
embryos were extremely susceptible to microbial attack. The 
presence of the pericarp did affect radicle protrusion and had 
some mechanical influence. Inspection of non-germinated intact 
seeds after 48 days incubation revealed that the radicles had in 
fact commenced elongating and had produced some lateral roots 
which were unable to protrude from the covering structures, and 
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Figure 7 The effect of peri carp leachate on the germination of C. 
bracteosum embryos. Bar = LSD = 8.5. 
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Figure 8 Germination rate of intact and scarified C. brac1eosum 
seed, incubated at 25°C, in continuous darkness. Control = germi-
nation in the light. Bar= LSD = 21 .8. 
subsequently rotted. Application of pericarp leachate to excised 
embryos did not inhibit their germination (Figure 7), indicating 
that inhibitory compounds from the pericarp do not play a regu-
latory role in the germination of Combretum bracteosum seeds. 
Excised embryos and intact seeds germinated faster in the dark 
than in the light (Figure 8). 
The seeds of C. bracteomm appear recalcitrant, as their tissues 
remained hydrated at maturity (5 1% moisture content) and were 
intolerant of stratification. Storing the seeds at low temperatures 
(4°C) for both one and two months had detrimental effects on the 
viability of the seeds. Subsequent incubation at 25° and 30°C 
resulted in a response from the one month stratified seed only, 
with an eight and four percent germination respectively. As 
recalcitrant seeds do not undergo a period of dessication at matu-
rity, they maintain their high metabolic activi ty (Dodd 198 I). 
Being unable to photosynthesize, their food reserves are wasted 
and thus their viability is lost rapidly. Their requirement for a 
high moisture content reduces their storabi lity since they must be 
maintained in a moist environment to avoid dehydration injury. 
The inability to store seeds of recalcitrant species is a serious 
problem, for while vegetative propagation is possible for some 
species, and is the usual practice, the retention of a viable seed 
stock is desirable to preserve maximum genetic diversity (Bew-
ley & Black 1994 ). Tissue culture and cryopreservation of 
excised embryos, or their parts could prove to be a successful 
method for medium and long-term storage, respectively . 
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